Interaction of IL 1 and TPA in modulation of eosinophil function.
The tumor co-promotor TPA is believed to enhance a wide variety of cellular processes by interacting with protein kinase C. Interleukin (IL 1) is a family of highly active molecules which augments the host response to infection. We have explored the interactions of these activators of cell function on the modulation of selected eosinophil functions. The effects of purified monocyte-derived IL 1 on the eosinophil functions of oxidative metabolism (as measured by superoxide anion production) and degranulation (as measured by release of the granular enzymes arylsulfatase and beta-glucuronidase) have been examined. Superoxide anion production by eosinophils stimulated with standard doses of the stimulant phorbol myristic acetate (TPA) (1 microgram/ml) was augmented approximately 20% by preincubation with IL 1. However, IL 1 alone had no effect on superoxide anion production. At suboptimal doses of TPA, there was a dose-dependent inhibition of superoxide anion production in the presence of IL 1. Calcium ionophore (2 X 10(-7) M) markedly enhanced superoxide anion production elicited by 0.1 ng/ml of TPA, but had only modest effects in the absence of TPA. When IL 1 was added to eosinophils stimulated by TPA in the presence of calcium ionophore, there was a dose-dependent increase in superoxide anion production. In contrast to other cell types, degranulation as measured by the release of arylsulfatase and beta-glucuronidase was not elicited by the addition of TPA (1 microgram/ml). Although calcium ionophore (2 X 10(-6) M) caused enzyme release (24.2% release of beta-glucuronidase, 29.4% release of arylsulfatase), this release was inhibited by the addition of TPA. The addition of IL 1 alone caused an approximate twofold increase in enzyme release, but pretreatment with IL 1 (1 U) reduced ionophore-mediated degranulation (p less than or equal to 0.05). Studies employing purified monocyte IL 1 were confirmed by recombinant IL 1-beta. These studies demonstrate for the first time that eosinophil function is modulated by IL 1. IL 1 may also modify the response of eosinophils to other stimuli such as ionophore and TPA. Because TPA is known to act by direct binding to protein kinase C, these studies also demonstrate that, in eosinophils, activation of protein kinase C by phorbol esters may augment one cellular function (oxidative metabolism) while inhibiting another cellular function (degranulation). Similarly, phorbol esters may act synergistically with calcium ionophore in regulation of one function (oxidative metabolism) and act antagonistically with another function (degranulation). The concept that IL 1 uniformly enhances cell function may need to be re-evaluated.